The redox potential of flowers of Achillea plants was measured by means of a puncture method. Measurements were performed in 6 taxa (species and hybrids) in the stage of bud formation, full flower and flower shedding in 2000 and 2001. The content of essential oil was estimated in the period of full flower. Differences in the values of redox potential (177-213 mV) and contents of essential oil (1.5-6.1 ml/kg) measured in individual Achillea species and their hybrids were significant. The correlation between the content of essential oil and values of redox potential was closely below 95% of significance. Measurements of redox potential (RP) and estimations of the content of essential oil were performed using 5 plants of each species (hybrid, locality). Experimental plants were obtained by means of vegetative propagation of one plant. The values of redox potential were measured in flowers with platinum (type PZE 21) and reference calomel (type RCE 102a) electrodes using a puncture method described by BENADA (2000BENADA ( , 2001.
Members of the genus Achillea L. belong to the oldest medicinal plants that are used both for pharmaceutical purposes and in folk medicine. These plants contain a complex of different pharmacological compounds, e.g. essential oils, flavonoids, bitters, tannins etc. The obtained drug shows antiphlogistic and spasmolytic effects and can be used as amarum, stomachicum, cholagolum and carminativum (HUBÍK et al. 1978; KASTNER et al. 1993) .
There are altogether 9 indigenous species of the genus Achillea L. in the territory of the Czech Republic: 6 of them belong to the group of Achillea millefolium agg. (A. setacea Waldst. et Kit., A. asplenifolia Vent., A. collina Becker ex Rchb., A. pratensis Saukel et Länger, A. millefolium subsp. millefolium or A. millefolium L., and A. pannonica Scheele) and the remaining 3 are the species A. ptarmica L., A. nobilis L. and A. styriaca Saukel et Länger subsp. bohemica Saukel et Länger ined. (DANIHELKA 2000) . Species belonging to the genus Achillea represent a polyploid complex (they are diploid to octoploid); they are very similar and they can be distinguished reliably only on the basis of their chromosome numbers. Besides the above-mentioned species there is a number of their natural hybrids. The content of effective substances is rather variable and depends not only on the species but also on individual populations (VETTER 1995) .
In the Czech Pharmacopoeia 1997 the species A. millefolium L. is mentioned as the basic species used for the extraction of the drug Millefolium herba seu flos. A. millefolium L. and A. collina Rchb. are the most frequent species in the territory of the Czech Republic. They are very similar and can be distinguished only on the basis of their chromosome numbers. However, in contradistinction to A. millefolium, A. collina contains bluish chamazulene and for that reason it is more suitable for therapeutic purposes.
In recent years, there were some literary data available informing about the possibility to trace different plant materials on the basis of measurements of their electrochemical properties, i.e. redox potential, conductivity and resistance.
It was found out that these differences could be caused by nutrition (JEZIK 1997 (JEZIK , 1998 EL-SCHERBINY 1997) , cultivation method (organic and/or conventional growing; HOFFMANN 1997) and different resistance to pathogens (BENADA 1998 (BENADA , 2002 .
The aim of this study was to find out if individual Achillea species and their hybrids could be distinguished on the basis of measured electrochemical values (i.e. redox potential) and if their content of essential oils was correlated with redox potential (RP) values.
MATERIAL AND METHODS
From the germplasm collection of the Faculty of Horticulture in Lednice (Mendel University of Agriculture and Forestry, Brno, Czech Republic), the following Achillea species and hybrids were selected:
A Measurements of redox potential (RP) and estimations of the content of essential oil were performed using 5 plants of each species (hybrid, locality). Experimental plants were obtained by means of vegetative propagation of one plant. The values of redox potential were measured in flowers with platinum (type PZE 21) and reference calomel (type RCE 102a) electrodes using a puncture method described by BENADA (2000 BENADA ( , 2001 .
Measurements: two flowers (or flower buds) from each inflorescence were pinned on the platinum electrode and dipped into Petri dishes with water containing a reference calomel electrode. (Prior to each measurement, the platinum electrode was immersed into a solution of potassium ferricyanide.) The maximum RP value (mV) was recorded using a digital multimeter. At the beginning of our measurements, 100 pairs of flowers were used from each plant. Later on, however, we came to a conclusion that only 10 pairs were sufficient. RP was measured in the stages of bud formation, full flower and flower shedding in 2000 and 2001. The content of essential oil was estimated in the period of full flower using simple distillation of the drug with a subsequent addition of decalin. Measured RP values and contents of essential oil were statistically analysed using the Unistat programme (Version 453) and regression analysis.
RESULTS AND DISCUSSION
The results of RP measurements of 10 to 100 pairs of yarrow flowers and calculations of variation coefficients (Table 1) showed that the variability of RP values was relatively low. For this reason it was concluded that in the subsequent measurements the RP values would be estimated only in ten pairs of flowers.
Average RP values are presented in Table 2 . Statistical analysis revealed significant differences in RP values due to the effect of cultivars and/or hybrids. Significant interspecific differences were found also between yarrow plants originating from various localities ( Table 3) .
The highest content of essential oil was found in A. collina; this finding corresponded with literary data (DANIHELKA 2000) (Table 4) . A high content of essential oil was also found in the hybrid A. collina × A. pratensis while the lowest one in A. pratensis plants from the locality Nejdek. According to the Czech Pharmacopoeia 1997 the minimum content of essential oil in yarrow drug should be 2 ml/kg. With the exception of A. pratensis originating from 2 localities the content of essential oils in all species and hybrids under study was higher than this minimum value.
It was also found out that the content of essential oils was significantly influenced by species and/or hybrids (Table 5) . (Fig. 1) 
